Chapter 11. Conic Sections

Question-1

Find the centre and radius of the following circles:
(D xZ2+y2=1

(i) x2+y2 —4x—6y—9=0

(iii) x2+y?2-8x-6y-24=0

(iv) 3x2+3y? +4x -4y -4=0

(V) (x-3)x-5)+(y-7)(y-1)=0

Solution:
(i) The general equation of circle is x% + y2 + 2gx + 2fy + ¢ = 0.
2g=0,2f=0,c =-1
-~ centre is (-g, -f) = (0, 0)
Radius = [z, _ .= /Z 102 +1 = Tunits

(ii) The general equation of circle is xZ + y? — 4x — 6y — 9 = 0.
2g=-4,2f=-6,c=-9
g=-21f=-3
-~ centre is (-g, -f) = (2, 3)
Radius = [z . = Ji-2 + (-3)® + 2 = /22 units

(iii) The general equation of circle is xZ + y? - 8x - 6y - 24 = 0.
2g =-8,2f = -6, c = -24

g=-41=-3

-~ centre is (-g, -f) = (4, 3)

Radius = [z, = J{-4)" + (-3)" + 24 = J49 - 7 = Tunits

(iv) The general equation of circle is 3x? + 3y + 4x -4y - 4 = 0.
2g = 4/3, 2f = -4/3, ¢ = -4/3
-~ centre is (-g, -f) = (-2/3, 2/3)

- _ _ 2 2 _ = a4 _ =0 -
Radius = 2, 2=__ —\,tgj +[_§] +% = [2+2 = 2 unit

(V) (x-3)(x-5)+(y-7)(y-1)=0
x2—8x+15+yZ2—8y+7=0

The general equation of circle is x% + y2 — 8x — 8y + 22 = 0.
2g=-8,2f=-8,c=22

-~ centre is (-g, -f) = (4, 4)

Radius = jgz,¢2__= a2 i—a@_22 = Ae+16-22 = % 10 units




Question-2

For what values of a and b does the equation (a - 2)xZ + by? + (b - 2)xy + 4x
+ 4y - 1 = 0 represent a circle? Write down the resulting equation of the
circle.

Solution:

The general condition for a second degree equation to represent a circle is
xZ +y2 + 2gx + 2fy + c = 0.

2fy +c = 0.

The equation (a - 2)x°+ by? + (b - 2)xy + 4x + 4y - 1 = 0 when compared with
the general equation we get,

Coefficient of x2 = Coefficient of y2

Thus,a-2=b ........ ... (i)
Coefficient of xy is zero (i.e.) h =0
b—2=0

b=2 (i)

Substitute (ii) in (i)
a=b+2=2+2=4
~ The required equation of circle is 2x% + byZ + 4x + 4y - 1 = 0.

Question-3

Find the equation of the circle passing through the point (2,3) and having
its centre at (1, 2).

Solution:
If the centre is {h, k) and radius is r, then the equation of the circle is
(x-hyZ+(y —K>=r?
Here (h, k) = (1, 2)
(x-1)2 + (y — 2)2 = r?is the required equation of the circle.
The circle passes through (2, 3).
~(2-1D2+ (B3 —2)2=12 ~(1)2+ (12 =12 nrt=2
-. The required equation of the circle is (x - 1) + (y — 2)? = 2.

Question-4

X+2y =7, 2x +y = 8 are two diameters of a circle with radius 5 units. Find
the equation of the circle.

Solution:

v =2

X =T —2y=7—-2(2)=7—-4=3

The two diameters of a circle intersect each other at a point which is the
centre of the circle.

-~ (3, 2) is the centre of a circle.

- The equation of the circle (x - 3)Z + (y - 2)? = 52.



Question-5

The area of a circle is 161T square units. If the centre of the circle is (7, - 3),
find the equation of the circle.

Solution:
Area of a circle = 16T square unitsTTr*= 16T 2= 16
The equation of the circle is (x-7)2+ (y + 3)2 = 16.

Question-6

Find the equation of the circle whose centre is (- 4, 5) and circumference is
81T units.

Solution:

Circumference of a circle = 811 units

2rrr=161T 2r=16

r= 8 units

The equation of the circle is (x + 4)2 + (y - 5)? = 64.

Question-7

Find the circumference and area of the circle x2 + y? — 6x - 8y + 15 = 0.

Solution:

xZ+y?2—-6x-8y+15=0

2g=-6,2f=-8,c=15

g=-3,T=-4

2=g?+f?—c=9+16 —-15=10

Area of the circle = 11 ¢ = 101 square units
Circumference of the circle = 2 7vr = 77 2+ 10 units

Question-8

Find the equation of the circle which passes through (2, 3) and whose
centre is on X-axis and radius is 5 units.

Solution:

Centre is on x-axis.

~. The equation of the circle is (x - h)? + yZ = 2.
(2-h)?+ 32 =52

4 —4h+h?+9 =25

h? —4h-12=0

(h—86)yh+2)=0

h=6,-2

(x-6)2+y?=25 or (x+2)2+y?=25

X2 —12x+36+y2=250r x°+4x+4+y?=25

x2—12x+y?+11 =0 or x?+4x+y?2—21 =0 are the equations of the

circle.



Question-9

Find the equation of the circle described on the line joining the points (1, 2)
and (2, 4) as its diameter.

Solution:
The equation of the circle is (x — x1)(x — x2) + (y — y1)(y — y2) = 0.
Here (1, y1) = (1. 2) and (x2, y2) = (2. 4)
X=X -2)+(y - 2)(y —4)=0.
x?+y?-3x —6y+10=0.

Question-10

Find the equation of the circle passing through the points (1, 0), (0, - 1) and
(0,7).

Solution:
The general equation of circle is xZ + y? + 2gx + 2fy + c = 0.
The points (1, 0), (0, - 1) and (0,1) lie on the circle.

If (1, 0) lie on the circle x2 + y2 + 2gx + 2fy + c = 0, we get,
~1+2g+c=0
2g+c=1 ..ociiiiiinaa.. (i)

If (0, -1) lie on the circle x2 + y2 + 2gx + 2fy + c = 0, we get,
1—-2f+c=0

If (0, -1) lie on the circle x2 + y2 + 2gx + 2fy + ¢ = 0, we get,
1—2f+c=0

IT (0, 1) lie on the circle x2 + v2 + 2gx + 2fy + c = 0, we geTt,
1+2f+c=0

(i) + (iii)
2c = -2
c=-1

Substituting c = -1 in (i)

2g—1=1
g=1

Substituting c

2f—1 =-1
f=0

The general equation of circle is x> + y* + 2x -1 = 0.

-1 in (ii)



Question-11

Find the equation of the circle passing through the points (1, 1), (2, -1) and
(3, 2).

Solution:

The general equation of circle is x2 +y2 + 2gx + 2fy +c = 0.
The points (1, 1), (2,-1) and (3, 2) lie on the circle.
~1+1+2g+2f+c=0

2g+2f+c=-2 ... (i)

4+1+4g-2f+c=0
4g-2f+c=-5................... (i)

9+4+6g+4f+c=0
bg+4af+c=-13.................. (i)

(i) — (iii)
Ag-2f=11 ... (V)

(iv) — [2(v)]
-10g = 25

Substitute g = '2—5 in (iv)
2g+4f=3
-2 [_—5] + af = 32

Substitute g = '2—5 and f = _E—Iin (i)
2g+2f+c=-2
-5 ~1 _
2 ?+2 5 tc= 2
5+(-1)+c=-2
c=-2+6=4
By substituting g = ;—S,fz %andcz4inx2+y2+2gx+2f3.r+c=Uweget,

~ The general equation of circle is x2 + y2 - 5x-y + 4 = 0.



Question-12

Find the equation of the circle that passes through the points (4, 1) and (6,
5) and has its centre on the line 4x +y = 16.

Solution:
The general equation of the circle is x? + y> + 2gx + 2fy +c = 0
(4, 1) lies on the circle.
16+1+8g+2f+c=0
8g+2f+c=-17 ... __......._(i)
(6, 5) lies on the circle.
36+25+12g+10f+c=0

12g+10f+c=-61...._ ... (i)
(i) — ()
4g + 8f =-44
g+2f=-11.... . . (iii)

Let (-g, -f) be the centre of the circle lying on 4x + y = 16.
a-dg-f=16............(iv)

2(iv) + (iii)
-7g = 21
g=-3
Substitute g = -3 in (iv)
-4(-3) -f=16
f=4

Substitute in (i)

8(-3) + 2(-4) +c =-17

24 -8+c=-17

c=-17+32

c = 15 - The general equation of the circle is x? + y?-6x -8y + 15 = 0.



Question-13

Find the equation of the circle whose centre is on the line x = 2y and which
passes through the points (- 1, 2) and (3, -2).

Solution:
The general equation of the circle is x? + y? + 2gx + 2fy + ¢ = 0. (-g, -f) is
centre of the circle.
Centre (-g, -f) lies on the line x = 2y.
~-g=-2f

g=2f ... ... .
(-1, 2) lies on the circle.
~1+4-2g+4f+c=0
1+4—2(2f)+ 4f+ c = 0 (from i)
~c=-5____ (i)

(@

(3, -2) lies on the circle.
~9+4+6g-4f+c=0
~9+ 4+ 6(2f)-4f-5=0 (from i and ii)

8af+8=0
Y (1))
9=-2 . (iv)~. The required equation of the circle is x? + y? -
Ax -2y -5=0
Question-14

Find the cartesian equation of the circle whose parametric equations are x
= 5cosB,y=7sinBand D=6 =221.

Solution:
cosB = 4x
sing = 4y
cos?6 + sinB =1
~ 16%2 + 16y? = 1 is the required cartesian equation of the circle.

Question-15

Find the parametric equation of the circle 4x? + 4y? = 9.

Solution:
rZ =9/4
Wr =352

-~ The parametric equations of the given circle 4xZ + 4y* = 9 are
x=scosBandy= 2sin®,0=6=2m.



Question-16

Find the coordinates of foci, equations of the directrices, and the length of
the latusrectum of the parabola: y2 = 12x.

Solution:

The given problem y? = 12x is of the form y? = 4ax, where 4a = 12. (i.e.)a=
3. The coordinates of the focus (a, 0) is (3, 0). The equation of the directrix
is x = -a (i.e.) (-3, 0) Length of the latusrectum = 4a = 12.

Question-17

Find the foci, vertices of the parabola: y = -4x%+3x.

Solution:

y = -4x? + 3x
4x%-3x =-y
x2- 3 ox= =

e @) (3 -3+ ()
x- 2 =_1[£_[EI
=]l
G e o "

Shifting the origin to the point [% %] without rotating the axes and

denoting the new coordinates w.r.t. these axes by X and ¥ we have,
-f._2Y
Put X = [x §]
= s
Vo= [\’r 16

In original coordinates vertex is X =0
- 3= _ 3
[ﬁ B]_D b X= E

Y =0
_8 - _ 9
[v 15] 0o =0by= e
| is[3. 2
. Vertex s [a e
Focus: The coordinates of the focus with respect to the new axes are (X =
0,% = a)

In original coordinates,
- 3= _ 3
Focus [x EI]—U bx= 5



Question-18

Find the equation of the parabola whose directrix is x = 0 and focus at (6,
0).

Solution:
Let P(x, y) be a point on the parabola. Join SP.

SP = Jix-s@2 +ip -0 = JxZ-12x 436452

PM = x
SP = PM

x? = (x-6)% +y?
x?=x2-12x + 36 + y*
y2-12x+36=0
y?=12x — 36

Question-19

Does the point (7, -11) lie inside or outside the circle x? + y> - 10x = 0?

Solution:

By substituting the point (7,-11) in the equation x? + y% — 10x, we get
72+ (-11)2-10(7)=49+121 - 70

=170-70=100=0

Thus the point (7,-11) lies outside the circle.

Question-20

Determine whether the points (-2, 1), (0, 0) and (4, -3) lie outside, on or
inside the circle x2 + y2 — 5x + 2y — 5 = 0.

Solution:
By substituting (-2, 1) in the equation X2 + y2 — 5x + 2y — 5 we get,
(-2)2+(1)2 —-5(-2)+2(1) —5=4+1+10+2-5

=12 > 0.
Thus the point (0, 0) lie on the circle .
By substituting (0, 0) in the equation X2 + y2 — 5x + 2y — 5 we get,
(0)2+(0)2 —5(0)+2(0) —5=0+0+0+2-5

=-b < (.

Thus the point (0, 0) lie inside the circle.
By substituting (4, -3) in the equation x2 + y2 — 5x + 2y — 5 we get,
()2 +(-3)2 —5(4)+2(-3) —5=16+9+20-6-5

= 34 = 0.
Thus the point (4, -3) lie on the circle.



Question-21

For the following ellipses find the lengths of major and minor axes,
coordinates of foci and vertices and eccentricity 3x2 + 2y2 = 6.

Solution:
Ix?2+2y?=6

This equation is of the form ’;_ + ;_ =1 wherea?2=2andb?=3.(ie,)a= .5

and b= .85

Here a < b, so the major and minor axes of the given ellipse are along y
and x — axes respectively.

Length of the major axis = 2b = 2 .5, Length of the minor axis =2a=2.g.
The coordinates of the vertices are (0, b) and (0, -b).

(i.e.) (0, &) and (0,-5)

The eccentricity e of the ellipse is given by e = J -2 = ,Jl -

The coordinates of the foci are (0, be) and (0, -be) (i.e.,) (0, (0,-1).

Question-22

The foci of an ellipse are (+=,0) and its eccentricity is E find its equation.

Solution:
Let the equation of the ellipse be ’;_ + ;_: = 1. The coordinates of foci are

(xa3e,0).
ae =158
1 _
.2|=-=E o
= a= 16
Thus
TEail - et
:256[1—1]
4
=192

Hence, the equation of the ellipseis 2 _ . ¥ =,
256 192




Question-23

Find the equation of the ellipse whose foci are (4, 3), (-4, 3) and whose
semi —minor axis is 3.

Solution:
Let S and S’ be two foci of the required ellipse. Then the coordinates of S
and S’ are (4, 3) and (-4, 3) respectively.

S5'=8

Let 2a and 2b be the lengths of the axes of the ellipse and e be the
eccentricity.

Then 55" = 2ae, but 2ae =8

Thus, ae = 4.

Mow, b? = aZ(1 — e?)

9 = a? - 47
9+ 16 =a2
a==5%

Let P(x, y) be any point on the ellipse.

Then,

SP+SP=2a

fl =4y -3 e e 4) [y - 3) =10

[o- a7 tv=a] -foe e 4y v -3y =200 - 20 gy (v -3y

- 16% = 100 - 20[x + 4) + (v - 3)°

16% + 100 = qu(x +4) +(y-3)
Dividing by 4we geat,
4% + 25 = EJ[H +4) +(y-3)
Squaring we get,
(4x + 25)" =25[(x + 4 + (v - 3]
16x° + 200% + 625 = 25x° + 200x + 400 + 25y° - 150y + 225

Ox2+ 25y2-150y = 0.



Question-24

Solution:
(i) Let P be the point on x-axis where it touches the circle.
Centre Cis (5, 6) and P is (5, 0).
r=CP= fs_sP+(e-0F =5
The equation of the circle is (x - 5)* + (y - 6)% = 6°.
¥+y?—10x — 12y + 25+ 36 = 36
¥2+y i —10x— 12y +25=0
(ii) Let P be the point on y-axis where it touches the circle.
Centre Cis (5, 6) and P is (0, 6).
r=CP= fs_oPR +(6- 6 = >
The equation of the circle is (x - 5)= + (y - 6)% = 5%
¥2+y2—-10x— 12y +36=0




CBSE Class 11 Mathematics

Important Questions
Chapter 11

Conic Sections

1 Marks Questions

1. Find the equation of a circle with centre (P,Q) & touching the y axis
(A)x" +3 +20v+07 =0

-

(B)x" +17 = 2px+20v+Q° =

_—

-

(C)x" +17 =2px+20v+0° =0

t

I'_D_'I none of these

Ans. x* + 37 =2px+20v+ 01 =0

2.Find the equations of the directrix & the axis of the parabola = 3 = § ¥
(4)3y—-4=0.x=0

(B)3x—4=0y=0

(C)3y—4x=0

(D Jnone of these

Ans.5y—4=0x=0

3.Find the coordinates of the foci of the ellipse = x* +43° =100

(4)F(£5+/3.0]



(B) F(+345.0
(C)F(445.0]
['_D'_'I none of these

Ans. F | i5\5= 0 |

4.Find the eccentricity of the hyperbola: 3* — 2 J,-: =8

5 5
['_B_'IE=£ [._C_-|E‘=£ (D )none of these

2 £

(d)e=

bt | L

AnS. E‘ =

2 | L

5.Find the equation of a circle with centre (5.« | & touching x — axis?
(A)x" +3° = 2bx+2aqv+b" =0

(B)x" +y" +2bx—2aqv+b" =0

(C) X'+ 3y =2bx—2ay+b'=0

(D) none of these

Ans. x4+ v = 2hx—2av+ 5" =10

6.Find the lengths of axes of 3" — 217 = §7
(A4) 22 & 2+f5 units
(B) 242 & 243 units



(C)2+/5 & 242 units
(D Jnone of these

Ans. jﬁ Units & jﬁ units

7.Find the length of the latus rectum of 3 _1;: 4+ 2 J,-: =187
( ;'ljl 2 units I'E:I 3 units IIC:I 4 units (D :I none of these

Ans.4 units

8.Find the length of the latus rectum of the parabola 3 J,-: =8

5
[:;i:l% units (B :I% units (C _'Ié units (D) none of these

8
Ans. —units

3

9.The equation _-.;: + J,-: —12x+8y—71 =0(representa circle find its centre
|A)(—6.—4) (B)(6.—4) (C)(64] (D)(-6.4)

Ans. (6, —4|

10.Find the equation of the parabola with focus F (4_( :| & directrix = —4
(A)y*=32x (B)y'=-16x (C)1* =8x (D)y* =16x

Ans. ;L': =16

= -
i =3

11.Find the coordinates of the foci of = + Yo 1

8 4



(4)F(2.0)&F,(-2.0)
(B)F(-2.0)&F,(2.0)
(C)F(-2.0)& F,(-2.0)
(D) none of these

Ans. F, (-2,0) & F(2.0)

12.Find the coordinates of the vertices of x* — 1~ =1
(4)A(-1,0).B(-10)

(B)A(-10).B(1,0)

(C)A(1,0).B(-10)

(D) none of these

Ans. 4(—1, D:I _B(L0 :I

13.Find the coordinates of the vertices of »* — 1~ =1
(A4) A(-1.0) & B(5.0]

(B)A(-5.0) & B(-1.0)

(C)A4(-10) & B(-5.0)

(D) none of these

Ans. A(~1.0) & B(5.0)



14.Find the eccentricity of ellipse 4x? +9y? =1

(1) e=2 (3)e="E (C1e=L(D) o=

T

A

-

Ans. = 1

3

15.Find the length of the latus rectum of O _1;: + J,-: = 3h

(A) % units (B i, units ( C)1 % units (D) é units

-

1
Ans. 1 —uits

16.Find the length of minor axis of »* + 43? =100
(A)10 units (B )12 units | C)14 units (D |8 units

Ans. 10umits

17.Find the centre of the circles +* + ( v—1 '|: =72
(A4) (LO) (B) (0.1) (C) (L2Z) (D)None ofthese
Ans. ((.1]

-

18.Find the radius of circles x* +( v —1)" =2
(A) A2 (B)2 (C) 22 | D) None of these

Ans. ,J'E



19.Find the length of latcus rectum of ¥t =22y

I';i:|11 I'B:I—Ej I'C:Ijj I'D:| None of these

Ans.22

20.Find the length of latcus rectum of 25" + 417 =100

| A]=units (5 )—-units (C)—units |I}| None of these
2z 217 3 .

- -

Ans. — Units

L | o
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Important Questions
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4 Marks Questions

1.Show that the equation _w;: + J,-: —bx+4y—36 =0representa circle, also find its

centre & radius?
Ans. This is of the form _1;: +J;: + :Ej{+ EFJ; +c=1.
where 26 =—6.2f =4 &c=-36

Sg=-3,f=2&c=-36

So, centre of the circle = |'—g=—f:| =(3-2 :I

&

Radius of the circle = ,Jm = m
= 7 units

2.Find the equation of an ellipse whose foci are | =2 () | & the eccentricity is l ?

Ans. Let the required equation of the ellipse be = + & _ 1. wherea® = 5"

a bh*

let the foci be [ x¢.0).c =8

&



m

Il

I

2y

Il
L

I
| | B

Now p? —f — b = b = — & =1024— 64 =960

S =1024 & b =960

Hence equation is a Yo
1024 960

Ly | e

3.Find the equation of an ellipse whose vertices are (. +1( | & ¢ =

- =
i -

Ans. Let equation be L + 1’_ =1
b™ a

&its vertices are (. ta| & a=10

Let ¢ = i —

c 4
Then g=— ﬁ:ﬂg:lDKTzs
& 2

Now ¢’ =g —b" &b’ =(a’—¢c" | =100-64=36

~at=(10) =100 & b =36

= =
- s

Hence the equation is il 4+
36 100

4.Find the equation of hyperbola whose length of latus rectum is 36 & foci are (). +12 |

Ans. Clearly C =12



~12
Length of cat us rectum = 3§ & i =3h

a
=V =18a

Now ¢* =’ + b &’ =¢* - b* =144-18a

a +18a-144=0

(a+24)(a—6]=0<a=6 [.aisnonnegative]

This * =6° =36 & b* =108

- -
i s

] 1
Hence, ___ 4+ =

=1
36 108

5.Find the equation of a circle drawn on the diagonal of the rectangle as its diameter,

whose sidesare x =6, x=-3, v=3 & y=-1

Ans. Let ABCD be the given rectangle &
AD=x=-3, BC=x=6, AB=y=-1& CD=y=-3

Then 4(-3.-1] & ¢(6.3]

L w=3

[R5}

So the equation of the circle with AC as diameter is given as
(x+3)(x-6) + (y+1)(y-3)=0

= x4+ —3x-2y-21=0

6.Find the coordinates of the focus & vertex, the equations of the diretrix & the axis &



length of latus rectum of the parabola x =—8V
Ans. .T: = —E;L'
& ."..": — —4{1}

So, =8 a=2

So it is case of downward parabola

o, fociis F(0,—a| ie F(0.-2]

A
- -
.
- e -
I
¥

Its vertexis (0 0
So, yv=a=2
Its axis is y — axis, whose equation is i = () length of lotus centum

=—]-{I=—]-}{2=Sunits.

7.Show that the equation # _1;: +h J,-: + 2 v—36 v— 18 =) represents a circle. Also find

its centre & radius.
Ans. 6x* +617 +24x—361+18=10
So x' + 1 +dx—6Br+3i=0

Where, 2g=4 2f =—6&C=3

10



2. f=—3&C=3

R =
=
Hence, centre of circle = (—g,— f | =(—2.3 |

&

Radius of circle — \,nf_l 41040 = ..fj[:l

— 2./5 units

8.Find the equation of the parabola with focus at |5 (| & directrix is = —5

Ans.Focus F (5 ()lies to the right hand side of the origin

' A

Y \J
So, it is right hand parabola.

Let the required equation be

vi=dax & a=35

-

So, v* =20x

9.Find the equation of the hyperbola with centre at the origin, length of the transverse

axis 18 & one focus at (0,4)

Ans.Let its equation be J'-‘ — J‘: =1

a a

11



Clearly, C = 4.

length of the transverse axis =8 &= 2g =18

a="9

Also, C* =[a* +b" |

B =c*—a =16—-81=—65

So, " =81 & b’ =-65

= -
i

So, equation is Y +i=1
g1 65

10.Find the equation of an ellipse whose vertices are (). 13| & the fociare (), 5

-

-

Ans.Let the equation be *
b

=
-

&a=13

Letits focibe (0, *¢ |, then 0 =%

b = -t =169-25=144

S0, " =169 & b’ =144

= -
—— i

So, equation be - + Lo 1

144 169

+

11.Find the equation of the ellipse whose foci are (), +3 ) & length of whose major axis

is 10

Ans. Let the required equation be *

12



Let 2 = — B

Its fociare (0, xc| & ¢=3

=210 =

L

Also, a = length of the semi- major axis =

| =

Now, f_: :ﬂ:—E:I: :‘;—.EJ: =|:Z.!:—L".: =25-3=16.

Then, o =25 & b =16

- =

- s

Hence the required equation is * + Yo 1.

l6 25

12.Find the equation of the hyperbola with centre at the origin, length of the transverse

axis 8 & one focus at (0,6)

Ans. Let its equation by 1'_ _2

a b

=1

=
&

Clearly,C=6
& length of the transverse axis =8 = 2a =8 = g=4
Also, o? =" + b* = b =¢* —g- = 36-16=120

So, " =16 & b =20

. N, X
Hence, the required equation is = —

16 20

=1

13.Find the equation of the hyperbola whose foci are at | ). + 5 | & the length of whose

conjugate axisis 7.,/11

Ans. Let it equation be JJ‘ -——=1

13



Let it foci be (0, £C|

S C=8

Length of conjugate axis = 2.f] 1
=20=211=b=A11=0" =11
Also, C* =(a" +b° | =(c" 5" | =64-11=753
a =53

- =

i

: .V X
Hence, required equation is = —

53 11

i

14.Find the equation of the hyperbola whose vertices are (). +3| & fociare () +&|

Ans. The vertices are () + |

But it is given that the vertices are () £ 3
Sa=3

Let its foci be (0, %¢ |

But it is given that the foci are (), =8

c=§8
Now b =(c* —a | =8 -3 =64-9=53
Then o =3 =9& b =55
Hence the required equation is 1“_ — L =1
9 55

14



& whose vertices are [, +10.

L | A

15.Find the equation of the ellipse for which ¢ =
Ans. Its vertices are| (), =g | & therefore a =10

Let ¢~ =(a” = 5" |

I

e
Then, E‘:—i’E:HE:i]DK
a

=8
Now,c* =(a =0 | = &' =(a" —c* | =(100-64) =36

~at =(10) =100& b* =36

= -
o -

Hence the required equationis =+ = -1
36 100

16.Find the equation of the ellipse, the ends of whose major axis are | =7 () | & the ends

of whose minor axis are |, +2 |
Ans. Its vertices are| +a_() | & therefore, a =5 ends of the minor axis are
c(0,-5)& D(0.5)

- () =245 ielength of minor axis = 25 units

—

| -]
%y
I
| -]
L
| -
I-.:'| s
I
f—t
| -]
L

Now, q=5 & b=125 = a =25 & b" =156.25
. . ox2 v

Hence, the required equation u
25 156.25

16.Find the equation of the parabola with vertex at the origin & y+5 = 0 as its directrix.

Also, find its focus



Ans. Let the vertex of the parabola be (0 (|
Now V+5=0=yv=-5
Then the directrix is a line parallel

To the x axis at a distance of 5 unite below the x axis so the focusis F |0 5|

Hence the equation of the parabola is

v+ =47 Where a=5i.e, v = 201

17.Find the equation of a circle, the end points of one of whose diameters are
A(2.-3)&B(-3.5).

Ans. Let the end points of one of whose diameters are | x;, v, | &( x5, 1, | is given by

(x—xq ) (x—x )+ (y—y ) {y—y,)=0

Ly

Hence x; =2, yy=-3 & x,=-3, ¥, =

.. The required equation of the circle is
(x=2)(x+3)+(y+3)(y—5)=0

=x +y +x-2y-21=0

18.Find the equation of ellipse whose vertices are | J_+13 | & the foci are (. +5]

- -
s -

Ans. Let the required equation be L + 1'_ =15.
b a

Its vertices are | () = « | & therefore a = 13

Letits focibe (0£(') thenC=5

16



b = -t =169-25=144

This p* = 1448 =169

. N V
Hence, the required equationis — _ 4+ =

~ =1
144 169

-
4

19.Find the equation of the hyperbola whose foci are | +5_() | & the transverse axis is of

length 8.

Ans. Let the required equation be . _— Yo 1

+

a b

Length of its Trans verse axis =2a
la=f8sa=4oa =16
Let its foci be (+C.0 |

ThenC=5

._b::[cz_ﬂ:']:52_4::9

This o =16& b =0

= -

i ¥4
-~ .

Hence, the required equation is *_F_ 1

16 9

20.Find the equation of a circle, the end points of one of whose diameters are

Al-3.21&B(5,-3).
Ans. Let the equationbe (x—x; |(x—2x |+ v—1 [y —1,)=0
Hence v =—3, 1, =2 & x, =5 1, =3

So (x+3)(x—5)+(¥-2)(y+3)=0

17



-

¥ =2x-15+1"+v—-6=0

x+y —-2x+y-21=0

21.If eccentricity is 1_ & foci are | £7_() | find the equation of an ellipse.
z ;

-

Ans. Let the required equation of the ellipse be

x 3
a o

=1

Let its foci be | £, ()}, Then C =7

Also,

Now ¢’ =[a” —b" |
b =a'—c?=(35) —49=1225-49=1176
cat=1225&b° =1176

-
i

X 1

1225 1176

-
i

1

Hence the required equation is

22.Find the equation of the hyperbola where foci are [ =5_() | & the transverse axis is of

length

2 .
Ans. Let the required equation be L _+
a b

=1

=
¥4

Length of its transverse axis = g

18



Lla=8a=—=4

2 | o

a =16
Let its focibe (£ 0|

ThenC=5

-

b =ct—ad=25-16=9

-
- s

Hence the required equation is * _y _ 1

le 9

= -
s

23.Find the length of axes & coordinates of the vertices of the hyperbola X _F =1

49 64
Ans. The equation of the given hyperbola is *r_¥y =1
49 64
Comparing the given equation with J“ - J“" —1 we get
a b

at=49&bT =64
SO =(at+b7 | =49+64=113

Length of transverse axis =24 = 2 = 7 = 14 units
Length of conjugate axis = 2h = 2= & =16 units

The coordinators of the vertices are .4(—a.0) & B (a—0)ie4(-7.0)&B(7.0)

24.Find the lengths of axes & length of lat us rectum of the hyperbola, y_x

|
9 16




-

— _ — ] means hyperbola

=3

9 16

w

Ans. The given equation is

-
i

Comparing the given equation with 1'_ —
a

a=9 & b =16

Length of transverse axis = 2g = 2 %3 = funits

Length of conjugate axis = 25 = 2 = 4 = § units
The coordinates of the verticesare A4(0,—a| & FB(0.a)ie 4(0.-3) & B(0.3)

A2
- 1

E:

25.Find the eccentricity of the hyperbola of
9

Ans. As in above question
a=3 & b=4

&
= +H =9+16=25
So,c=5

sl | L

Then ¢ = =
a

26.Find the equation of the hyperbola with centre at the origin, length of the trans

verse axis 6 & one focus at [ (J_4 ]
= -.'I.,-
=1

1

=
T &

Ans. Let its equation be = _ —
a b

Clearlyc=4

20



Length of transverse axis = <= 2a =606 < g =3.
Also, i = F + B = =" - =4 -3 =16-9=7

Then o =3 =9 & b =7

= -
s ¥4

. ' X
Hence, the required equationis = " —1

9 7

27.Find the equation of the ellipse, the ends of whose major axis are | +3 ()| & at the

ends of whose minor axis are | (). +4 |

2 .
Ans. Let the required equation be L + y

& b

=1

=
i

Its vertices are | £a

0) & a=3

Ends of minor axis are [ (), ——1:| & Dl'[l—l:l
. ) = 81i.e length of the minor axis = 8 units
Now, 2h =8 bh=4

Sa=3 & b=4

- =

- s

Hence the required equation is * + t =1

9 16

-

28.Find the equation of the parabola with focus at F |4 _()| & directrix » = —3

Ans. Focus F [4_())lies on the axis hand side of the origin so, it is a right handed parabola.

Let the required equation be * = 4.
Than,a=4

Hence, the required equation is :L-: =16x

21



A
\j

29.If = 2xis a chord of the circle x* + 1 —1(0x = (), find the equation of the circle

with this chord as a diameter

Ans. y=2x & x4+ —10x=0

Putting V= 2xin x? + ' —10x= 0we get

Sxt —10x=0< Sx( x—2)=0=x=00rx=1

Now, x=0=yv=0 & x=1=yv=4

.. the points of intersection of the given chord & the given circle are
A(0,0) & B(2.4)

.. the required equation of the circle with AB as diameter is
(x=0)(x=2)+(y-0)(y—4)=0

= x +yv —-2x—4y=0

22



CBSE Class 12 Mathematics
Important Questions
Chapter 11

Conic Sections

6 Marks Questions

1. Find the length of major & minor axis- coordinate’s of vertices & the foci, the

eccentricity & length of latus rectum of the ellipse 16x* + ¢ =16

Ans. 16x" + 17 =16

Dividing by 16,
- 1 2
X+ =1
16

So b =1 & a =16 & b=1 & a=4

Thus ,.:;r:—L b=1 & ¢ :w,n'ii
(i)Length of major axis = 24 = 2 x4 = §units
Length of minor axis = 25 = 2 =] = 2 units

(i)Coordinates of the vertices are .4(—a.0) & B(a.0) ie 4(—4.0) & B(4.0)

(iii)Coordinates of fociare F (—¢. 0] & F (c.0) ie F1|—~,ED| & qu."15|3|

23



=
(iv)Eccentricity, g — & — 13
a 4
2 2 1
(v)Length of latus rectum = =~ — = — _ units
a 4 2

2. Find the lengths of the axis, the coordinates of the vertices & the foci the eccentricity
& length of the lat us rectum of the hyperbola 7 5 _1;: -9 }-: =224

-

= =
s s

Ans. 25y —07 =228 - =]

9

™

[ -
L

SO, " =9 & b =25

& c=~Ja +57 =07 25 =34

(i) Length of transverse axis = 2 = 2= 3 = 6 units

Length of conjugate axis = 25 = 2= % =10 units

(ii) The coordinates of vertices are .4(—a.0) & B(a.0) ie 4(-3.0) & B(3.0|

(iii) The coordinates of foci are

F.(-¢.0) & F(c.0) ie F[—34.0] & F,(+f34.0]

(iv) Eccentricity, z = c_ 34
a 3
31,2 I
(v) Length of the lat us rectum = -0 - ‘_D units
a 3

3. Find the area of the triangle formed by the lines joining the vertex of the parabola

=12 vto the ends of its latus rectum.

Ans. The vertex of the parabola x* =12y ie o0, 0).

24



=

Comparing x* =12y with x? =441, we get g = 3 the coordinates of its focus S are (0,3 .

A

Clearly, the ends of its latus rectum are : _4 |'—2c:r=c;r:| & B(la.a ZI

le 4(—6.3] & B(6.3)

C.areaof A(DBA =

ot | =

kg +19)]
5 L 3 |

= 1% units.

4. A man running in a race course notes that the sum of the distances of the two flag
posts from him is always 12 m & the distance between the flag posts is 10 m. find the

equation of the path traced by the man.

Ans. We know that on ellipse is the locus of a point that moves in such a way that the sum of

its distances from two fixed points (caked foci) is constant.

So, the path is ellipse.

25



Let the equation of the ellipse be

2 4
s
o

-

=1,

L

where b° =c1r:[1—li:.]
Clearly, 2o =12 & 2ae=10

—a=5b & e=

R | L

- Fl'-:".

=5 =a(1-¢") =36, 1-—

LS =

—b" =11

- -
- -

Hence, the required equation is L + 1’_ =1

36 11

5. An equilateral triangle is inscribed in the parabola J,-: = 4y so that one angular

point of the triangle is at the vertex of the parabola. Find the length of each side of the

triangle.

Ans. Let AP(QR be an equilateral triangle inscribed in the parabola J,-: = dax
LetQP=QP=QR=PR=C

Let ABC at the x — axis at M.

Then, / A POM = AROWM =30

- OM
o

L3

3
S

=cos30" = 0OM = £ cos30°

—

26



PM

= =sin30° = PM = Zsin 3(F

b | =

(o]
ba | e

I3 I
= |

~.the coordinates of are |

Since P lies on the parabola :L-: = 4 g, we have

33=4ax£ﬂg

= [ =8a+f3

-

Hence length of each side of the triangle is g H*JE units.

6. Find the equation of the hyperbola whose foci are at |, £+/10 | & which passes

through the points (2,3

27



Ans. Let it equation be 4 .ﬂ _t 1. (7]

Let its focibe (0. +C :I
But the foci are | 0. 4410 |

LC= 0= =10 (a" +57)=10.._ (i)

Since (i) passes through (2,3), we have E ——=1
a o
Now
9 4
——==1=—=- — =1 i1 )
a b a  |[10—a|

= 9(10~a" |-4a’ =a*(10-a"

= —23a" +90=0

=(a'-18)(a’ =5|=0=a’ =5

[-a- =18 = h" = —&_which is not possible]

Then o =5 & b =5

7. Find the equation of the curve formed by the set of all these points the sum of whose

distance from the points 4(4.0.0] & B(—4.0.0)is 10 units.

Ans. Let P x, v,z | be an arbitrary point on the given curve

28



Then P4+ FPE =10

= \/l'_.w:—4_'|: +y 427 +\{['_x+ 4+ 427 =10

= -Jl'_ J:+—1_'I: +1y 4z = ID—J['_ =)+ 2 (i)

Squaring both sides

= (x+4) 427427 =100~ (x=4)" 437 + 27 - 20,f(x—4) 427 42

=16x=100-20 f(x—4)" +37 + 7

= 5 x—4) 417+ =25 4x
= 23| (x—4) +1" + 2 | =625 +16x" —200x

-
¥4

+2521 22

L

= O0x? + 25y =0

Hence, the required equation of the curve is
Ox” +25¢" +257°-225=0

8. Find the equation of the hyperbola whose foci are at | 0,410 | & which passes

through the point ( 2, 3].

Ans. Let its equation be 1“_ _r 1. (7]

i

Let its foci be (), +¢ |
But, the foci are |0, ++/10 |

S C=Af10 CP =10

29



—-L_—-L:].

a o

Now

9 4 9 4

:+_:=1'-‘t} :——._=1

a b a  [10—-a” |

=a" —23a +90=0

=(a’'—18|(a’=5]=0

=ad =5

Then 4 = 5= }*

Hence, the required equation is ¥ o_x _ 1
5z

9. Find the equation of the ellipse with centre at the origin, major axis on the y - axis &

passing through the points (3.2] & (1.6)

i i

x° ¥

Ans.Let the required equation be
b a

Since | 3,2 |lies on (i) we have _i+i=1 ______ (ii)
; 51 42 ;

Also, since 1.6 |lies on (i), we have i + E -1 (iii )
J 5l 2 i

30



= v these equations become:

Putting — =g & _
o° a”
(v)

Qu+4dv=1.___.
On multiplying | v | by 9 & subtracting | {v | from it we get

S 1ol 1 ooy
Ty

320v=8&=v=
320 40 a

Putting v = — in (v we get
[:I r

[ 17 97 1 1 1 :
u+|36x— =l u=|1-— |=—& —=— b =10
7710 7100710 T BT 10

Then, p* =10 & a =40

- =
¥4 i
-

Hence the required equationis —_ 4+ = —
10 40

2 2
!
—+- =1
b

10. Prove that the standard equation of an ellipse is
a

Where a & b are the lengths of the semi major axis & the semi- major axis respectively

& a>bh.
+

s

et

=1 & ler

+

=
i

[ ]
E-I

Ans. Let the equation of the given curve be
a

Plx, J,"l be an arbitrary point on this curve

Then,
XV 2 2 X"
—ﬂ+_—~=1:"_}' =h|]1—-—
as oo a”

31



Also, let [c:f: b= (i)

Let F{(—c.0] & F,(¢,0)betwo fixed points on the x- axis, than

PF =Vl'['x+ e+

— = using (i
. 2 b e —x7| g 1)
=qflx+c)] +——= :

&

, (@t =et)la®=x2) o

L)

i _T
c;r+— |
_ .
Similarly, PF: :i a—— |
[ cxX cx |
PR+ PR =lat+— +c:r—— |
a

= PF,+ PF,=2a
This shows that the given curve is an ellipse

A,

Hence the equation of the ellipse is _
a b

32



L

2at
. Show that the pownt (x, ¥) gtven by x =

Conic Sections

. Find the equation of the circle which touches the both axes m first quadrant and

whose radius 15 a.
and v-a(l-; ) les on a curcle

1+1° i 1+1

for all real values of ¢ such that -1 < t < 1 where a 1s any given real numbers.

. Ifacucle passes through the pomt (0, 0) (a, 0), (0, b) then find the coordimnates of

1ts centre.

4. Find the equation of the circle which touches x-axis and whose centre 1s (1, 2).

14,

. If the hnes 3x — 4y + 4 = 0 and 6x — 8y — 7 = 0 are tangents to a circle, then find

the radius of the circle.

[Hint: Distance between given parallel ines gives the diameter of the circle ]
Find the equation of a circle which touches both the axes and the bne 3x-4y +8=0
and lies in the third quadrant.

[Hint: Let a be the radwus of the circle, then (- @, — @) will be centre and
perpendicular distance from the centre to the given line gives the radius of the
circle )

. If one end of a diameter of the circle x3+ ) —4x - 6y + 11 =015 (3, 4), then find

the coordinate of the other end of the diameter

. Find the equation of the circle having (1, ~2) as its centre and passing through

Ix+y=14,2x+5y=18

. Ifthe line y = f3 x +k touches the circle x* + y* = 16, then find the value of k.

[Hint: Equate perpendicular distance from the centre of the circle to its radius).

. Find the equation of a circle concentnic with the circle x2 + ) <G + 12y +15=0

and has double of its area.
[Hint: concentnc circles have the same centre )

. If the latus rectum of an ellipse 1s equal to half of munor axis, then find its

eccentncaty.

. Given the ellipse with equation 9x? + 25)* =225, find the eccentncity and foa,

. If the eccentnicaty of an ellipse 1s %md!hedimnccbetweenitsfodis 10, then

find latus rectum of the elliose.

2
Find the equation of ellipse whose eccentnicity 1s -;-.lzunmmisSmdthe



18,

16.
17.

18.

19.

centre is (0, 0). )

: 2
Find the distance between the directrices of the ellipse ;—6*%-1.
Find the coordinates of a point on the parabola )” = 8x whose focal distance 1s 4.
Find the length of the hine-segment joimng the vertex of the parabola y* = 4ax
and a pomt on the parabola where the line-segment makes an angle 0 to the x-
axis.
If the pomts (0, 4) and (0, 2) are respectively the vertex and focus of a parabola,
then find the equation of the parabola.
If the line y = mx + 1 1s tangent to the parabola * = 4x then find the value of m.

[Hint: Solving the equation of line and parabola, we obtain a quadratic equation
and then apply the tangency condition giving the value of m].

If the distance between the foc: of a hyperbola 1s 16 and its eccentnicaty 1s f7,
then obtain the equation of the hyperbola.

. Find the eccentnicity of the hyperbola 9y - 4x” = 36.
. Find the equation of the hyperbola with eccentncity % and fociat (£ 2,0).



30.

31.

3. Ifthe lines 2x - 3y = 5 and 3x — 4y = 7 are the chameters of a circle of area 154

square unts, then obtamn the equation of the curcle.

Find the equation of the circle which passes through the pomnts (2, 3) and (4, 5)
and the centre lies on the straight line y - & +3 =0

Find the equation of a circle whose centre 1s (3, 1) and whach cuts off a chord
of length 6 units on the line 2x - Sy+ 18 =0.

[Hint: To determune the radius of the circle, find the perpendicular distance
from the centre to the given line ]

Find the equation of a circle of radms 5 whach 1s touching another circle

P+ -2x-4y-20=0at (5, 5).

7. Find the equation of a circle passing through the pomnt (7, 3) having radwus 3 units

and whose centre hes on the hne y= x- 1.

Find the equation of each of the following parabolas

(a) Darectnx x = 0, focus at (6, 0) (b) Vertex at (0, 4), focus at (0, 2)
(c) Focusat(-1,-2) diwrectnxx-2y+3=0

Find the equation of the set of all powmts the sum of whose distances from the
pomts (3, 0) and (9, 0) 1s 12

Find the equation of the set of all pomnts whose distance from (0, 4) are % of
their distance from the line y = 9.

Show that the set of all pomts such that the difference of thesr distances from (4, 0)
and (- 4, 0) 1s always equal to 2 represent a hyperbola.

2. Find the equation of the hyperbola with

(a) Vertices(£5,0), foci(£7,0)  (b) Vaum(o,tn,p%

(¢) Foci (0, /10 ), passing through (2, 3)



True or False Type Questions

33, The line x + 3y = 0 15 a chameter of the circle x? + y* + 6x+ 2y = 0.

34. The shortest distance from the point (2, -7) to the crcle x? +)2 — 14x — 10y~ 151 =0
1sequalto 5.
[Hint: The shortest distance 1s equal to the difference of the radius and the
distance between the centre and the given pownt ]

15, Ifthe hine/x + my = 1 1s a tangent to the curcle x? + y?= &°, then the powmnt (/, m)
lies on a curcle.
[Hint: Use that distance from the centre of the circle to the given hine 1s equal to
radius of the cucle ]

36. The pomt (1, 2) hies mside the curcle ¥ +3? - 2x+ 6y + 1 = 0.

17. The line Ix + my + n= 0 will touch the parabola y? = 4ax 1f In = am®.

.3
38, IfP1s a pomt on the ellipse :—6+='2?-lwhoefoum5aﬂs’.lh:n?s+l‘s’=8.

3 iz
39. The line 2x + 3y = 12 touches the ellipse 19-*’7-2 at the point (3, 2).

40. The locus of the point of intersection of lines Jix-)v-4J§k-o and
f}kx+k_\- —4J§=o for different value of & 1s a hyperbola whose eccentncity
152,

[Hint: Ehmunate & between the given equations)



